Stability and DNA binding ability of the DNA binding domains of interferon regulatory factors 1 and 3.
The thermodynamic properties and DNA binding ability of the N-terminal DNA binding domains of interferon regulatory factors IRF-1 (DBD1) and IRF-3 (DBD3) were studied using microcalorimetric and optical methods. DBD3 is significantly more stable than DBD1: at 20 degrees C the Gibbs energy of unfolding of DBD3 is -28.6 kJ/mol, which is 2 times larger than that of DBD1, -14.9 kJ/mol. Fluorescence anisotropy titration experiments showed that at this temperature the association constants with the PRDI binding site are 1.1 x 10(6) M(-)(1) for DBD1 and 3.6 x 10(6) M(-)(1) for DBD3, corresponding to Gibbs energies of association of -34 and -37 kJ/mol, respectively. However, the larger binding energy of DBD3 is due to its larger electrostatic component, while its nonelectrostatic component is smaller than that of DBD1. Therefore, DBD1 appears to have more sequence specificity than DBD3. Binding of DBD1 to target DNA is characterized by a substantially larger negative enthalpy than binding of DBD3, implying that the more flexible structure of DBD1 forms tighter contacts with DNA than the more rigid structure of DBD3. Thus, the strength of the DBDs' specific association with DNA is inversely related to the stability of the free DBDs.